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DETAILED ACTION 
Drawings 

1 . Replacement drawings were received on 25 August 2008. These drawings are approved. 

Claim Rejections - 35 USC §103 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueno et al. (US 
5,81 1,903) in view of Larrabee (US 93 1,069). Ueno teaches a stepping motor 1 comprising: a 
stator assembly 2 (Fig.l); a rotary shaft 3 including a lead screw portion end (generally denoted 
by lead screw 4) and a plain portion end (not numbered, opposite lead screw portion end 4, 
Fig.l), the plain portion end including the stator assembly 2 and the rotary shaft 3 having both 
ends thereof rotatably supported by respective bearings (thrust bearings) 5 & 6 (Fig.l); a rotary 
magnet 17 fixedly mounted on the plain portion end of the rotary shaft, and rotatably housed in 
the stator assembly 2 (Fig.l); a bracket (not numbered, Fig. 14) attached to the stator assembly 2 
and having one bearing at one end thereof (i.e., at lead screw portion end in Fig. 14); and a thrust 
mechanism (part of thrust bearing 5) disposed at one end of the rotary shaft opposite the stator 
assembly 2 (i.e., on the lead screw portion end 4; Fig.l); a recess (not numbered, Fig.l) formed 
at the one end of the rotary shaft 3 (i.e., on lead screw portion end 4), and a point-contact 
member (not numbered, ball of thrust bearing 5; Fig.l); the one bearing 5 rotatably supporting 
the one end of the rotary shaft "positioned toward the lead screw portion end" [sic] (i.e., the 
bearing 5 supports the lead screw portion end 4 of shaft 3; Fig.l). 
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Ueno does not teach that the thrust mechanism (thrust bearing) 5 has "a resilient member 
provided in [the] recess", such that point-contact member (i.e., the ball of thrust bearing 5) is 
"provided between the resilient member and one bearing of the respective bearings. . .wherein 
thrust force is given by the resilient member to the rotary shaft in an axial direction." 

Larrabee teaches a step bearing comprising at one end of a rotary shaft 2 and having a 
resilient (rubber) member 5 provided in a recess formed at the one end of the rotary shaft (Fig.l; 
p. 1 :53-6 1 ), and a point-contact member (ball ) 1 2 is provided between the resilient member 5 and 
one bearing (seat disk) 10 of the step bearing, the one bearing rotatably supporting the rotary 
shaft 2 wherein the thrust force is given by the resilient member 5 to the rotary shaft 2 in an axial 
direction (by virtue of the rubber member's resiliency). The resilient rubber member aides in the 
provision of a comparatively frictionless, durable and free-running bearing (p.l : 15-23 & p.2:31- 
39). 

It would have been obvious to modify Ueno's bearing and provide a resilient member in 
a recess of the shaft per Larrabee since this would have provided a comparatively frictionless, 
durable and free-running bearing. 

4. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ueno et al. 
(US 5,81 1,903) in view of Yano et al. (US 6,317,287). As described above, Ueno teaches all 
the features of claim 1 except for a thrust mechanism comprising "a resilient member provided in 
[the] recess", such that the point-contact member is "provided between the resilient member and 
one bearing of the respective bearings. . .wherein thrust force is given by the resilient member to 
the rotary shaft in an axial direction." 

Yano teaches a motor with a lead screw including a thrust bearing structured such that a 
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a resilient member (compression spring) 9 is provided in a recess 5 c in the lead screw shaft 5 
(Fig. 1), such that point-contact member 10 is provided between the resilient member 9 and one 
bearing 12 of the respective bearings. . .wherein thrust force is given by the resilient member to 
the rotary shaft in an axial direction due to the inherent resilience of the spring 9. Yano's spring 
preloads the lead screw and cancels backlash (abstract). 

It would have been obvious to modify Ueno and provide a resilient member in the recess 
of the lead screw per Yano since the resilient member would have preloaded the lead screw and 
canceled backlash. 

Regarding claim 2, the resilient member 9 in Yano is a coil spring, and the point-contact 
member in Ueno is a spherical body made of steel (Fig.l). 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueno et al. (US 
5,81 1,903) in view of Ohashi et al. (US 2005/01 15350). Ueno discloses applicant's invention 
but does not teach that the thrust mechanism has "a resilient member provided in [the] recess", 
such that the point-contact member is "provided between the resilient member and one bearing 
of the respective bearings. . .wherein thrust force is given by the resilient member to the rotary 
shaft in an axial direction." 

Ohashi teaches a motor comprising a shaft 14 with worms 15 and 150 (Fig.2) including a 
a thrust mechanism disposed at one end of the rotary shaft 14, the thrust mechanism having a 
resilient member (spring) 51 provided in a recess 14c formed at the one end of the rotary shaft 
(Fig. 4), and a point-contact member (slide) 52 is provided between the resilient member 5 1 and 
bearing (base portion) lie, wherein the thrust force is given by the resilient member 52 to the 
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rotary shaft in an axial direction [par. 0044]. The resilient spring provides a stable thrust force 
which eases backlash forces in the motor shaft [0021] & [0044]. 

It would have been obvious to modify Ueno and provide a resilient member per Ohashi to 
provide a stable thrust force to the shaft and ease backlash. 

6. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishimura 
(US 6,608,416) in view of Beckingham (US 6,076,266). Nishimura teaches a stepping motor 
comprising: a stator assembly 1/2 (Fig. 4); a rotary shaft 6 including a lead screw portion end 
(between 10a and 10b; c.2:18-19) and a plain portion end (not numbered), the plain portion end 
including the stator assembly 1/2 and the rotary shaft having both ends thereof rotatably 
supported by respective bearings 8 and 1 1 (Fig.4); a rotary magnet 5 fixedly mounted on the 
plain portion end of the rotary shaft, and rotatably housed in the stator assembly 1/2 (Fig.4); 
a bracket (frame) 10 attached to the stator assembly 1/2 and having one bearing 1 1 at one end 
thereof (Fig.4); and a thrust mechanism (part of bearing 1 1) disposed at one end of the rotary 
shaft opposite the stator assembly 1/2, the thrust mechanism having a recess (not numbered, 
adjacent ball 12) formed at the one end of the rotary shaft, and a point-contact member (ball) 12, 
the one bearing 1 1 rotatably supporting the rotary shaft 6 positioned toward the lead screw 
portion end. 

Nishimura does not teach that the thrust mechanism (thrust bearing) 1 1 has "a resilient 
member provided in [the] recess", such that point-contact member (i.e., the ball of thrust bearing 
5) is "provided between the resilient member and one bearing of the respective 
bearings. . .wherein thrust force is given by the resilient member to the rotary shaft in an axial 
direction." 
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Beckingham teaches a theodolite comprising a worm gear shaft 106 (Fig. 8) including a 
a bearing comprising an end cap 144 and a thrust mechanism disposed at one (second) end 110 
of the rotary shaft 106, the thrust mechanism having a resilient member (spring) 158 provided in 
a recess (not numbered) formed at the one end of the rotary shaft (Fig. 8), and a point-contact 
member (ball bearing) 156 is provided between the resilient member 158 and bearing 144, the 
one bearing 144 rotatably supporting the rotary shaft positioned toward the lead screw portion 
end, wherein the thrust force is given by the resilient member to the rotary shaft in an axial 
direction. The resilient spring provides a biasing force for returning the shaft (c.4:62-65). 

It would have been obvious to modify Nishimura and provide a resilient member in the 
recess of the worm shaft per Beckingham since this would have provided a biasing force for 
returning the shaft. 

Regarding claim 2, the resilient member 158 in Beckingham is a coil spring, and the 
point-contact member in Nishimura is a spherical body (ball) 12 made of steel (c.2:8). 
7. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishimura 
(US 6,608,416) in view of Ohashi et al. (US 2005/01 15350). Nishimura discloses applicant's 
invention but does not teach that the thrust mechanism has "a resilient member provided in [the] 
recess", such that the point-contact member is "provided between the resilient member and one 
bearing of the respective bearings. . .wherein thrust force is given by the resilient member to the 
rotary shaft in an axial direction." 

Ohashi teaches a motor comprising a shaft 14 with worms 15 and 150 (Fig.2) including a 
a thrust mechanism disposed at one end of the rotary shaft 14, the thrust mechanism having a 
resilient member (spring) 5 1 provided in a recess 14c formed at the one end of the rotary shaft 
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(Fig. 4), and a point-contact member (slide) 52 is provided between the resilient member 5 1 and 
bearing (base portion) lie, wherein the thrust force is given by the resilient member 52 to the 
rotary shaft in an axial direction [par. 0044]. The resilient spring provides a stable thrust force 
which eases backlash forces in the motor shaft [0021] & [0044]. 

It would have been obvious to modify Nishimura and provide a resilient member per 
Ohashi to provide a stable thrust force to the shaft and ease backlash. 

Regarding claim 2, the resilient member 5 1 in Ohashi is a coil spring, and the point- 
contact member in Nishimura is a spherical body (ball) 12 made of steel (c.2:8). 

Response to Arguments 

8. Applicant's arguments filed 25 August 2008 have been fully considered but they are not 
persuasive. Applicant argues that Yano's spring is provided in the end of the shaft within the 
stator. However, the test for obviousness is not whether the features of a secondary reference 
may be bodily incorporated into the structure of the primary reference; nor is it that the claimed 
invention must be expressly suggested in any one or all of the references. Rather, the test is what 
the combined teachings of the references would have suggested to those of ordinary skill in the 
art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). Yano's spring preloads the 
lead screw and cancels backlash (abstract). It would have been obvious to modify Ueno and 
provide a resilient member in the recess of the lead screw per Yano since the resilient member 
would have preloaded the lead screw and canceled backlash. 
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Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BURTON MULLINS whose telephone number is (571)272- 
2029. The examiner can normally be reached on 9-5. If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Quyen Leung can be reached on 
(571)272-8188. The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



bsm 

29 October 2008 



/BURTON MULLINS/ 
Primary Examiner, Art Unit 2834 



